Survivin and Granzyme B-induced apoptosis, a novel anticancer therapy.
Survivin is an antiapoptotic protein highly expressed in malignant cells that confers resistance to cytotoxic therapy. Granzyme B is a potent cytotoxic protein that is released from mammalian natural killer cells and CTLs following noxious stimuli, including foreign invaders. Here, we took advantage of the properties of these two functionally divergent molecules to create a molecular agent that specifically activates Granzyme B within tumor cells. We designed Survivin and Granzyme B-induced apoptosis (SAGA), which consists of a fusion of the Survivin gene promoter to the coding sequence of active Granzyme B. In cultured human tumor cells transfected with SAGA DNA, Granzyme B is rapidly expressed and results in significant tumor cell death. In vivo, mice harboring human ovarian tumors had statistically significant clinical responses to SAGA treatment that were magnified following combination therapy with SAGA and paclitaxel. At the completion of a 3-week therapeutic trial, 3 of 15 animals were free of disease in the SAGA-treated group, and an additional eight animals had tumors that were nonpalpable and only detected on surgical resection. In contrast, 15 of 15 animals in the control and paclitaxel-only-treated groups had tumors at end of therapy. Treatment with SAGA with or without paclitaxel also prevented disease dissemination in 19 of 20 animals. These results strongly suggest that SAGA has the potential to be a potent agent for the treatment of primary and recurrent human ovarian carcinoma. Moreover, we predict that SAGA will be useful therapeutically in any human cancer that expresses Survivin.